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(54) [TITLE OF THE INVENTION] PRODUCTION OF LIQUID 
CRYSTAL DISPLAY DEVICE 
(57)[ABSTRACTl 

[PURPOSE] To prevent the occurrence of bubbles at the time of 
liquid crystal injection and to shorten the time for the liquid 
crystal injection. 

[CONSTITUTION] The direction of rubbing is nearly aligned to the 

direction of liquid crystal injection. 

[CLAIM] 

[CLAIM l] A method of producing a liquid crystal display device 
comprising the steps of- disposing transparent electrodes on the 
inner surfaces of two substrates, respectively, and orientation films 
on the transparent electrodes; rubbing the orientation films; 
bonding the substrates with a predetermined gap by a sealing 
material; and injecting liquid crystal into the gap, wherein the 
direction of the rubbing is nearly aligned to the direction of liquid 
crystal injection. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 
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[INDUSTRIAL APPLICABILITY] The present invention relates to 
a method of producing a liquid crystal display device (hereinafter 
referred to as LCD), and more specifically, to a method for a 
rubbing treatment. 
[0002] 

[PRIOR ART] In the prior art method of producing an LCD, as 
shown in Figure 3, transparent electrodes (3) and (4) are formed on 
surfaces of the substrates (l) and (2), respectively, and orientation 
films (5) and (6) are formed on the transparent electrodes (3) and 
(4), respectively. After an orientation treatment is conducted by 
rubbing the surfaces of the orientation films (5) and (6) in a fixed 
direction with the use of a cloth or the like, a sealing material is 
applied on one of the substrates (l) and (2) so as to bond them to 
each other. A liquid crystal is injected in the gap of the liquid 
crystal cell thus produced, and polarizer plates (?) and (8) are 
bonded to the outer surfaces of the substrates (l) and (2) to 
complete an LCD. 
[0003] 

[MEANS TO SOLVE THE PROBLEMS] By the way, if the rubbing 
direction R is set in the direction towards the liquid crystal 
injection port (lO) side as shown in Figure 2, it brings about the 
problems of causing bubbles inside the liquid crystal cell at the 
time of liquid crystal injection, or taking much time for the liquid 
crystal injection. These phenomena are remarkable in an 
STN-LCD in which the twist angle of the liquid crystal is 180« or 
over. Above all, when bubbles occur, if the liquid crystal is sealed 
with the presence of bubbles, the bubbles persist forever, causing a 
display failure in the LCD. There is a suggested solution to this 
problem in which the amount of liquid crystal to be injected per 
hour increases by providing a plurality of liquid crystal injection 
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ports do); however, increasing the number of the liquid crystal 
injection ports (lO) causes an increase in the number of cut portions 
in the sealing material which determines the gap of the liquid 
crystal cell, thereby making it harder to obtain the predetermined 
gap, and at the same time, causing a decrease in resistance to 
moisture. 

[0004] Therefore, the present invention has the object of preventing 
the occurrence of bubbles in a liquid crystal cell and shortening the 
time for liquid crystal injection, without deteriorating the 
performance and reliability of the LCD. 
[0005] 

[MEANS TO SOLVE THE PROBLEMS] The above-mentioned 
problems can be solved by aligning the direction of rubbing to a 
direction distant from the liquid crystal injection port, i.e., the 
direction of the liquid crystal injection. 
[0006] 

[ACTION] As shown in Figure 4, it is known that the liquid crystal 
molecules (12) are aligned in the rubbing direction R on the 
orientation film (5), and slightly tilted to the rubbing direction R. 
Rubbing towards the liquid crystal injection port (lO) causes the 
tilt of the liquid crystal molecules (12) to oppose the liquid crystal 
injection direction A as shown in Figure 5, which makes the liquid 
crystal harder to enter and at the same time promotes the 
occurrence of bubbles. In contrast, in the present invention, as 
shown in Figure 6, the liquid crystal molecules (12) are tilted 
forwardly in the liquid crystal injection direction A, which makes it 
easier for the liquid crystal to be injected and prevents the 
occurrence of bubbles. 
[0007] 

[EMBODIMENT] The embodiment of the present invention will be 
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described as follows with reference to the drawings. Figure 1 is a 
plan view showing a rubbing direction, and Figure 6 is a cross 
sectional view of the main part showing a liquid crystal injection 
direction and a rubbing direction. The fundamental cross 
sectional structure of the LCD obtained by the production method 
of the present invention is identical with the general LCD structure 
shown in Figure 3, so the following description will be done by also 
referring to Figure 3. According to the present invention, 
transparent electrodes (3) and (4) respectively consisting of ITO 
and orientation films (5) and (6) made from polyimide resins are 
formed on the substrates (l) and (2) and thereafter, the orientation 
films (5) and (6) are rubbed from the liquid crystal injection port 
do) side. When the liquid crystal injection port (lO) is positioned 
on the left side as shown in Figure 1, the rubbing is executed by 
setting the rubbing direction R with respect to the orientation film 
(5) on the substrate (l) side at right upgrade 30** angle and setting 
the rubbing direction R with respect to the orientation film (6) on 
the substrate (2) side at right downgrade 30** angle. The twist 
angle of the liquid crystal is set at 240**. After the substrates (l) 
and (2) are bonded by a sealing member (9) made from an epoxy 
resin or a UV (ultraviolet) hardening resin, and a liquid crystal is 
injected through the liquid crystal injection port (lO) by vacuum 
injection, a sealing material (not illustrated) made from an UV 
hardening resin is applied on the liquid crystal injection port (lO) 
and hardened to seal the liquid crystal (ll). Finally, polarizer 
plates (7) and (8) having polarized axes set at a predetermined 
angle are bonded to the outer surfaces of the substrates (l) and (2). 
In the LCD thus produced, the liquid crystal molecules (l2) are 
tilted forwardly in the liquid crystal injection direction A by about 
5 to 70. In an LCD having 640 x 200 dots, the time for liquid 
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crystal injection was about 30 minutes, and no bubble appeared. 
In contrast, in an LCD where the liquid crystal molecules (12) 
oppose the liquid crystal injection direction A, the time for liquid 
crystal injection was about 40 minutes and a lot of bubbles of 0.1 to 
0.2 mm in diameter appeared. 

[0008] In the embodiment, the rubbing directions R of the 
substrates (l) and (2) are 30**, respectively; however, the angles are 
respectively settable from 0 up to 45**. In short, the rubbing 
direction R can be so set as to be in nearly the same direction as the 
liquid crystal injection direction A. 
[0009] 

[EFFECTS OF THE INVENTION] As described hereinbefore, 
according to the present invention, the occurrence of bubbles in a 
liquid crystal cell can be prevented and the time for liquid crystal 
injection can be shortened without deteriorating the performance 
and reliability of the LCD. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIGURE l] Apian view showing the rubbing direction of the LCD 
of the embodiment of the present invention. 

[FIGURE 2] A plan view showing the rubbing direction of the LCD 
of the prior art. 

[FIGURE 3] A cross sectional view of a general LCD. 

[FIGURE 4] A cross sectional view of the main part showing the 

relation between the rubbing direction and the liquid crystal 

molecules. 

[FIGURE 5] A cross sectional view of the main part showing the 
relation between the rubbing direction and the liquid crystal 
injection direction of the prior art. 

[FIGURE 6] A cross sectional view of the main part showing the 
relation between the rubbing direction and the liquid crystal 



6 



injection direction of the present invention. 

[EXPLANATION OF THE REFERENCE NUMBERS] 

1,2 substrates 

3,4 transparent electrodes 

5,6 orientation films 

9 sealing material 

10 liquid crystal injection port 

A liquid crystal injection direction 
R rubbing direction 

FIGURE 1 

9 sealing material 

10 liquid crystal injection port 
R rubbing direction 
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